Nitric oxide as a modulator of gastric mucin synthesis: role of ERK and p38 mitogen-activated protein kinase activation.
Nitric oxide (NO) is an important biological messenger in the regulation of tissue homeostasis and pathophysiological processes. Here, we investigated the effect of NO on gastric mucus glycoprotein (mucin) synthesis, apoptotic processes, and the involvement of extracellular signal-regulated kinase (ERK) and p38 mitogen-activated protein kinase (MAPK). Exposure of gastric mucosal cells to NO donor led to a dose-dependent decrease (up to 48%) in mucin synthesis, accompanied by a marked increase in caspase-3 activity and apoptosis. Inhibition of ERK with PD98059 accelerated (up to 23.8%) the NO-induced decrease in mucin synthesis, and cause further enhancement in caspase-3 activity and apoptosis. Blockade of p38 kinase with SB203580 produced reversal in the NO-induced reduction in mucin synthesis, and substantially countered the induced increase in caspase-3 activity and apoptosis. Moreover, caspase-3 inhibitor not only blocked the NO-induced increase in caspase-3 activity but also produced an increase in mucin synthesis. Thus, the detrimental influence of NO on mucin synthesis is closely linked to caspase-3 activation and apoptosis, and involves ERK and p38 kinase participation. Activation of p38 kinase leads to the upregulation of proapoptotic signal, while ERK activation stimulates the anti-apoptotic pathway.